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(54) RQTARY COATING DEVICE 

(57)Abstract: 

PURPOSE: To prevent the occurrence of such a case that a recessed 
section on a semiconductor substrate is not filled up with an applied 
liquid and bubbles remain in the applied film or the applied film is stripped 
off due to the swelling of bubbles in a succeeding process at the time of 
applying the liquid in a rotating state. 

CONSTITUTION: The device is provided with a vacuum chamber 2 
having a closed space for enclosing a semiconductor substrate 5 and the 
atmosphere around the substrate 5 is reduced to the atmospheric 
pressure after applying a liquid by rotating the substrate 5 while the 
inside of the chamber 2 is maintained at a fixed pressured-reduced state 
by using an inert gas supplied from a pipeline 3 and exhaust regulating 
valve 4 so that even the recessed section of a fine pattern can be filled 
up with the applied liquid and no bubble can be generated in the applied 
film. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The table which puts in and lays a semi-conductor substrate in a hollow, and the spin motor which 
rotates this table, The closing space which wraps a part for the tip of the nozzle which trickles coating liquid into 
said semiconductor memory, and a said semi-conductor substrate and said table, and said nozzle ********, It has 
the exhaust air regulator valve which controls the gas pressure which collaborates with the vacuum pump which 
decompresses this vacuum chamber, and this vacuum pump, and is introduced into said vacuum chamber. The 
rotation coater characterized by dropping coating liquid from said nozzle where gas pressure of said vacuum 
chamber is made small, rotating said table, extending the dropping **** aforementioned coating liquid to . said 
semi-conductor substrate, and returning the appropriate account vacuum chamber of back to front to 
atmospheric air. 

[Claim 2] The rotation coater according to claim 1 with which said gas introduced is characterized by evaporating 
the solvent of said coating liquid. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with the rotation coater which forms the spreading film on a detailed pattern 

especially by the semi-conductor production process about the rotation coater of this invention. 

[0002] 

[Description of the Prior Art] Drawing 4 is drawing showing the outline in an example of the conventional rotation 
coater. The conventional rotation coater had the check 13 which adsorbs the semi-conductor substrate .5 and 
rotates, the spin motor 7 which rotates a chuck 13, the nozzle 5 which trickles coating liquid, and the cup 12 
which involutes a chuck 1 3 and collects coating liquid, as shown in drawing 4 . 

[0003] When using this rotation coater and forming the spreading film in the semi-conductor substrate 5, a chuck 
13 is made to carry out adsorption maintenance of the semi-conductor substrate 5. Next, from a nozzle 8, coating 
liquid is dropped at a semi-conductor substrate, and the semi-conductor substrate 5 is rotated by the spin motor 
7. As for the coating liquid trickled by this, the breadth spreading film is formed in semi-conductor substrate 5 
front face of a centrifugal force. 

[0004] Thus, where whenever [ viscosity / of the amount of coating liquid dropped and coating liquid ] is able to 
be balanced using a rotation centrifugal force, the spreading film of predetermined thickness was formed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the spreading side of a semi-conductor substrate is not 
necessarily uniform, and is irregular beforehand with a formation **** pattern. When there is such irregularity, to 
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; the bottom of the crevice, coating liquid is not prudent and it often remains as air bubbles. And the air bubbles 
left.behind according to the next semi-conductor substrate heating process swelled, peeling of the spreading film 
was caused, and there was a trouble that the pattern currently formed on the semi-conductor substrate will 
collapse. 

[0006] Therefore, the purpose of this invention is offering the rotation coater which can form the spreading film 

by uniform thickness, without breaking down a pattern. 

[0007] 

[Means for Solving the Problem] The table which the description of this invention puts a semi-conductor 
substrate into a hollow, and is laid, and the spin motor which rotates this table, The closing space which wraps a 
part for the tip of the nozzle which trickles coating liquid into said semiconductor memory, and a said semi- 
conductor substrate and said table, and said nozzle ********, It has the exhaust air regulator valve which 
controls the gas pressure which collaborates with the vacuum pump which decompresses this vacuum chamber, 
and this vacuum pump, and is introduced into said vacuum chamber. It is the rotation coater which trickles 
coating liquid from said nozzle where gas pressure of said vacuum chamber is made small, rotates said table, 
extends the dropping **** aforementioned coating liquid to said semi-conductor substrate, and returns the 
appropriate account vacuum chamber of back to front to atmospheric air. 
[0008] 

[Example] Next, this invention is explained with reference to a drawing. 

[0009] Drawing 1 is drawing showing the outline of the rotation coater of one example of this invention. This 
rotation coater is equipped with the exhaust air regulator valve 4 which adjusts the vacuum chamber 2 which 
forms the space which wraps the table 6 which lays the semi-conductor substrate 5, and the arrow edge and 
table 6 of a nozzle 8, the vacuum pump 1 which carries out evacuation of this vacuum chamber 2, the piping 3 
which introduces inert gas into a vacuum chamber 2, and the pressure of a vacuum chamber 2 as shown in 
drawing 1 . 

[0010] Next, actuation of this rotation coater is explained. First, the semi-conductor substrate 5 is put on a table 
6. Since a table 6 has a hollow at this time, it lays so that the semi-conductor substrate 5 may enter this hollow. 
Next, the inlet port of a vacuum chamber 2 is closed and evacuation of the vacuum chamber 2 is carried out with 
a vacuum pump 1 . Next, if a vacuum chamber 2 **** to a predetermined degree of vacuum, inert gas will be 
introduced from piping 3. And the opening of the exhaust air regulator valve 4 is adjusted, and the inactive gas 
pressure of a vacuum chamber 2 is maintained at a fixed reduced pressure condition. Next, a table 6 is rotated by 
the spin motor 7, and coating liquid is dropped at the semi-conductor substrate 5 from a nozzle 8. 
[0011] Next, when coating liquid spreads uniformly in the field of the semi-conductor substrate 5, a vacuum pump 
1 is suspended and the exhaust air regulator valve 4 is closed. Inert gas continues feeding by this and a vacuum 

chamber 2 is returned to atmospheric pressure. The semi-conductor substrate 5 is taken out for. rotation. of a 

table 6 from the inlet port of the vacuum chamber 2 of a stop and a vacuum chamber 2. 

[0012] Drawing 2 is a graph which shows the rate of gassing by equipment and the equipment of this invention 
conventionally. When the spreading film was formed in the semi-conductor substrate with which the contact hole 
was formed in the attempt and equipment and the equipment of this invention compared the rate of gassing 
conventionally, as shown in drawing 2 , conventionally, according to the equipment of this invention, with 
equipment, it was not based on the depth of a contact hole to that of ****** two-dimensional, so that the depth 
of a contact hole was deep, but there was no generating of air bubbles. 

[0013] Drawing 3 is drawing showing the outline of the rotation coater of other examples of this invention. This 
rotation coater is having formed the solvent tank 9 which is the solvent of coating liquid, the carburetor 10 which 
evaporates a solvent, and the massflow controller 1 1 which adjusts the flow rate of the solvent gas evaporated in 
piping 3, as shown in drawing 3 . It is the same as the above-mentioned example except it. 
[0014] After actuation of this rotation coater decompresses the vacuum chamber 2 which contained the semi- 
conductor substrate 5 t it controls a flow rate by the massflow controller 11, and introduces the solvent gas from 
a carburetor 10 into a vacuum chamber 2, and makes a vacuum chamber 2 a fixed reduced pressure condition by 
the gas and the exhaust air regulator valve 4 of a solvent, and performs rotation spreading in this condition. 
[0015] In this example, since the gas of a solvent serves as a spreading ambient atmosphere, the viscosity of 
coating liquid is kept low that the solvent in coating liquid cannot evaporate easily, and there is an advantage on 
which **** can form ** and the spreading film of uniform thickness uniformly on the semi-conductor substrate 5. 
[0016] 

[Effect of the Invention] The vacuum chamber in which this invention has package closing space for the semi- 

-3 - 



conductor substrate which should be applied as explained above, By establishing the evacuation means which 
changes this vacuum chamber into a reduced pressure condition, and the gas supply means returned to 
atmospheric pressure, dropping coating liquid, applying the ambient atmosphere of said closing space in the state 
of reduced pressure, and returning an ambient atmosphere to atmospheric pressure after an appropriate time 
Coating liquid is enough buried to the crevice of the detailed pattern of a semi-conductor substrate, and air 
bubbles are not made into the spreading film, but it is effective in the spreading film not separating, even if it 
heats a semi-conductor substrate at a process after spreading. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline of the rotation coater of one example of this invention. 
[Drawing 2] It is the graph which shows the rate of gassing by equipment and the equipment of this invention 
conventionally. 

[Drawing 3] It is drawing showing the outline of the rotation coater of other examples of this invention. 
[Drawing 4] It is drawing showing the outline of the rotation coater in a conventional example. 
[Description of Notations] 

1 Vacuum Pump 

2 Vacuum Chamber 

3 Piping 

4 Exhaust Air Regulator Valve 

5 Semi-conductor Substrate 

6 Table ... 

. 7 Spin. Motor : . . .... 

8 Nozzle 

9 Solvent Tank 

10 Carburetor 

1 1 Massflow Controller 
13 Check : 
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